A n important goal of stroke unit (SU) treatment is to clarify stroke cause. Detection of paroxysmal atrial fibrillation (pAF) can be challenging. Longer ECG monitoring increases pAF detection, 1 but optimal duration of ECG monitoring is controversial and current stroke guidelines are vague. 2, 3 We characterized current diagnostic efforts to detect AF on certified SUs in Germany.
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The CEM system has an integrated AF alarm in 44.4% of the SUs; 15.2% of SUs use a telemetric wireless system and 31.1% a dedicated analysis software to detect AF.
The majority of SUs (62.3%) perform daily ECG trace visits of stored ECG data. These visits are more often performed on SUs with an AF alarm in their monitoring system (73.1% versus 53.6%; OR, 2.35; 95% CI, 1.24-4.46) and in those using dedicated AF software compared with those without (81.5% versus 53.3%; OR, 3.85; 95% CI, 1.77-8.35). The assumed proportion of failed detection of pAF was not associated with the performance of daily monitor visits (OR, 1.74; 95% CI, 0.90-3.35), the presence of a telemetric system (OR, 2.11; 95% CI, 0.92-4.83), a software-based analysis of monitor traces (OR, 1.10; 95% CI, 0.57-2.11), or a dedicated alarm for AF (OR, 1.12; 95% CI, 0.61-2.07).
Cryptogenic Strokes
Independent of SU type, 67.6% of leads assumed that they failed to detect AF in 5% to 20% of patients although the presence of AF was suspected (Table II in the online-only Data Supplement).
The proportion of cryptogenic strokes was estimated to be up to 30% by almost all unit leads (Table III in the online-only Data Supplement). Subsequent additional ECG monitoring is recommended by 90.2% in patients with cryptogenic stroke. However, only 13.8% of SUs have an established pathway for routine outpatient follow-up visits for these patients.
Event Recorders and Perceived Value of Methods to Diagnose AF
Implanted event recorders are used in 1 to 10 patients per year by ≈60% of SUs. A percentage of 11.2 reported to implant even >10 patients per year. However, almost one third of SUs (28.1%) does not use implanted event recorders at all, which was independent of SU type or size (OR, 1.06; 95% CI, 0.54-2.07 and OR, 1.12; 95% CI, 0.58-2.15, respectively). Most participating SUs (83.9%) do not use external event recorders.
Half of the SU leads regard event recorders to be the best option for detecting pAF, whereas Holter-ECG and CEM are regarded second best methods to detect pAF by most SU leads (Table IV in the online-only Data Supplement). In contrast, single 12-channel ECGs are not considered helpful by 53.6% of clinicians.
Discussion
Efforts to unveil pAF differ among SUs, and CEM is acknowledged a valuable tool to detect pAF. 4 In our study, the SUs that already use methods to improve pAF detection by CEM, including AF alarms or dedicated AF detection software, more often perform daily ECG trace visits of stored CEM data. This indicates that efforts to make the most of the monitoring data vary substantially across participating SUs.
The estimated proportion of undetected pAF in patients with stroke was up to 20%. The majority of leads recommend ECG monitoring in cryptogenic stroke after hospital discharge. However, only a minority of SUs have an established pathway for routine outpatient follow-up visits. Preferences of SU leads for further diagnostic procedures varied. Presumably, this uncertainty reflects the heterogeneity of approaches tested in various clinical studies. [5] [6] [7] Furthermore, clinical guidelines remain vague on the choice and extent of ECG monitoring techniques in patients with acute ischemic stroke or TIA. 2, 3 SU leads appraised event recorders as one of the most sensitive methods for pAF detection. This perception is consistent with recent findings from randomized controlled trials in cryptogenic stroke. 6, 7 However, implementation of such techniques was low, and selection criteria of patients remain to be established. An important finding of our survey is that the work-up for pAF after TIA is less extensive than in ischemic stroke. Studies addressing cardiac evaluation of patients with TIA are limited. 8 Furthermore, there is less common practice of ECG monitoring for patients with TIA than for those with stroke in different healthcare systems, 9 and hospitalization rates in patients with TIA vary among hospitals and regions. 8, 9 Nevertheless, both groups of patients should be evaluated in the same manner for the presence of AF. Additional studies should compare the impact of different cardiac diagnostic procedures in cryptogenic stroke and particularly TIA to improve standardization of procedures.
The high response rate in our survey supports a representative picture of the current practice of AF detection across German SUs. National reimbursement practices for inpatient stroke care in the German healthcare system may have influenced our findings and translation to other healthcare settings may be limited. Furthermore, our results are based on estimations by SU leads rather than on individual patient data of the participating centers. Thus, we cannot exclude that the variations seen by center characteristics are caused by chance alone.
In conclusion, our study reveals substantial heterogeneity among German SUs on diagnostic work-up for pAF detection. Additional studies should compare different methods to detect pAF during inpatient management and thereafter. • Please answer all questions • Please mark the questionnaire clearly using a black or blue ballpoint pen.
• Please note the instructions as to whether single or multiple responses are permitted for each question.
• Lines provide space for free-text _________ • Please tick boxes clearly [X] Please send the completed questionnaire using the enclosed prepaid and addressed envelope.
Please do not provide any addressor. Thank you very much for your time!
Details of statistical methods
The χ2 test or Fisher's Exact t test was used to test differences in proportions as appropriate.
In the case of kxn-tables with MAX(k,n) > 2 we used the Monte Carlo enumeration algorithm for the calculation of p-values. Logistic regression analyses were performed to estimate odds ratio (OR) and corresponding 95% confidence intervals (CI) for the investigated associations between structural characteristics of the participating centers and the used diagnostic techniques. For regression analyses, categorical variables were combined as follows:
number of beds: 2-7 versus 8->10; assumed proportion of failed detection of pAF: 1-14% versus 15-≥40%; implementing event recorder: no event recorder implemented versus 1->30 per annum (p.a.); using 24h Holter ECG: <25-95% versus >95%.
Analyses were restricted to questionnaires without missing values in the respective variable.
The number of missing values ranged from 0% in questions regarding stroke unit characteristics and proportion of AF in patients with stroke or TIA to 38% in the question on daily analysis of ECG monitoring by medical personnel. All tests were two-tailed, and statistical significance was determined at an alpha level of 0.05. Statistical analyses were performed with the SAS 9.3 software packet. * SOP: standardized operational procedure; TIA: transient ischemic attack; AF: atrial fibrillation ** The SU certification system in Germany differentiates between "regional" SUs (representing "primary stroke centers" that are located predominantly in primary or secondary hospitals) and "supraregional" SUs (located in tertiary hospitals, offering the entire range of neurosurgical, interventional neuro-radiological and vascular surgery services) 1,2 . 
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